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Introduction
[bookmark: _Ref494215420]In 3GPP RAN1#93 meeting, it was agreed that some potential physical layer procedure listed below should be studied [1]:
Agreement:
· The following modifications to the configured grant procedures are beneficial
· Removing dependencies of HARQ process information to the timing
· Introducing UCI on PUSCH to carry HARQ process ID, NDI, RVID
· Introducing Downlink Feedback Information (DFI) including HARQ feedback for configured grant transmission
· Increased flexibility on time domain resource allocation for the configured grant transmissions
· Supporting retransmissions without explicit UL grant
Agreement:
· Single and multiple DL to UL and UL to DL switching within a shared gNB COT is identified to be beneficial and can be supported
· LBT requirements to support single or multiple switching points, include
· For gap of less than 16us: no-LBT can be used 
· Restrictions/conditions on when no-LBT option can be used will be further identified, in consideration of fair coexistence. 
· For gap of above 16us but does not exceed 25us: one-shot LBT can be used 
· Restrictions/conditions on when one-shot LBT option can be used will be further identified, in consideration of fair coexistence. 
· For single switching point, for the gap from DL transmission to UL transmission exceeds 25us: one-shot LBT is used 
· Further study needed on how many one-shot LBT attempts is allowed for granted UL transmission 
· FFS: For multiple switching points, for the gap from DL transmission to UL transmission exceeds 25us, one-shot LBT is used. Regulations for this option.

In this contribution, we provide our views on type 2 configured grant, enhancement for fast link adaptation, UL RS, COT sharing, HARQ enhancement and collision avoidance between scheduled UL and  autonomous UL transmission in NR unlicensed operation.

Discussion
NR has specified two types of configured grant UL transmission to reduce the PDCCH overhead and uplink transmission delay. These two types of configured grant UL transmission are similar to LTE semi-persistent scheduling:
· Type 1: UL data transmission with configured grant is only based on RRC (re)configuration without any L1 signaling.
· Type 2: UL data transmission with configured grant is based on both RRC configuration and L1 signaling for activation/deactivation of the grant. The gNB needs to explicitly activate the configured resources on PDCCH and the UE confirms the reception of the activation/deactivation grant with a MAC control element.
For Type 1 configured grant, gNB would update the transmission parameters (e.g. MCS, time/frequency domain resource allocation, etc.) only by activating/releasing based on RRC (re)configuration for the UE，which  will lead to large delay and additional RRC overhead, especially for the case that the wireless channel varies frequently with time.
For Type 2 configured grant, gNB would update the transmission parameters (e.g. MCS, frequency domain resource allocation, TPMI etc.) based on the activation DCI for a UE and then the UE sends an acknowledgment for the DCI reception with a MAC CE. This way is rather similar to LTE SPS and that used for autonomous UL access in feLAA. Compared with Type 1 configured grant, Type 2 configured grant UL transmission has faster adaptation capability and should be considered as the baseline for the design of autonomous UL transmission in NR unlicensed operation.
Furthermore, in order to handle the uncertainty of the interference caused by some factors such as hidden point problem, it is beneficial to introduce some fast link adaptation schemes into autonomous UL transmission in NR unlicensed operation. Hence, we propose that some enhancements should be studied beyond the above two activation/release mechanism.

Proposal 1: Type 2 configured grant UL transmission in NR should be the baseline for the design of autonomous UL transmission in NR unlicensed operation.
[bookmark: OLE_LINK9][bookmark: OLE_LINK12]Proposal 2: Enhancement for fast link adaptation should be studied for autonomous UL.

Configuring each UE with dedicated time/frequency resources could avoid collision among UEs. However, a UE may not obtain this dedicated resource because of LBT failure, which will lead to resource waste and decrease the user capacity in the cell. 
On the other hand, configuring a set of UEs with identical time/frequency resources is already supported in configure grant [2], which can improve the resource utilization and user capacity but result in increasing the collision probability of allocated resources among UEs. When a collision occurs between two UEs, the gNB can identify the UEs using other orthogonal resources e.g. DMRS. Then gNB could schedule the UE in a dedicated resource with UL grant afterward. Hence, we propose that gNB could use UL RS e.g. DMRS to identify the UE.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 3: DMRS used for distinguishing UE should be introduced in autonomous UL.

The ETSI BRAN harmonized standard allows the channel access initiating device to grant an authorization to one or more associated responding devices to transmit on the current operating channel [3]. That means an autonomous UE could share its MCOT (maximum Contention Occupied Time) with the eNB. In fact, MCOT sharing between autonomous UL and DL is already introduced in FeLAA [4]. Control information including AUL-DFI or UL grant, could be sent to the UE which acquires the COT within remaining COT by the eNB. However, for data transmission, only the last two symbols within the ending subframe could be used as DL transmission. It is natural to inherit the design of MCOT sharing between autonomous UL and DL in NR unlicensed in terms of e.g. reducing the feedback delay and UL grant delay. And in NR unlicensed operation, multiple DL to UL and UL to DL switching within a shared gNB COT is identified to be beneficial and can be supported [1].  Similarly, multiple UL to DL and DL to UL switching within a COT obtained by UE may be beneficial and need to be studied. Some enhancements for the data transmission in MCOT sharing scheme could be studied in order to improve the DL/UL performance.
Proposal 4: Multiple UL to DL and DL to UL switching within a shared COT obtained by UE should be studied.

In NR-U, for the configured grant transmissions, a large bandwidth which may consist of several subbands can be assigned to a UE to achieve high data rate. The LBT results for the subbands may come out to be inconsistent, in some subbands the LBT successes while in others the LBT fails. Since TBS is determined based on the assigned bandwidth, for TB based (re)transmission, a conservative MCS should be configured for the UE to guarantee the BLER, however, this conservative configuration may result in low spectrum efficiency. In NR, CBG based (re)transmission is used to increase the spectrum efficiency for large TB scenario and it can be well applicable in NR-U configured grant transmissions. With CBG based (re)transmission, an appropriate MCS can be configured to a UE in NR-U configured grant transmission, the number of CBGs for the actual transmission is determined based on the number of subbands with LBT success.
Proposal 5: CBG based (re)transmission should be supported for NR-U configured grant transmission and its enhancements should be further studied.

In Rel.15 FeLAA, two different types of scheduling options are available, i.e. the scheduled UL grants and autonomous UL grants. These two scheduling methods are applicable for NR-U and most of conclusions in LAA can be reused as baseline. Sometimes, performing both autonomous UL transmission and a scheduled UL transmission for the same HARQ process may cause conflict of HARQ ID and scheduled resource. In some case, time interval between autonomous UL transmission and UL grant for scheduled UL transmission is very short. The gNB is not aware of which HARQ ID the UE is going to process in a certain slot, it is possible that the gNB dynamically schedules an uplink transmission with an AUL-enabled HARQ ID but after a very short time the UE processes the same HARQ ID for autonomous UL transmissions as showed in Figure 1. 


Figure 1 Coexistence of AUL and SUL
Therefore, more applicable collision resolution mechanism between scheduled UL transmission and autonomous UL transmission for NR-U need to be studied further.
Proposal 6: More applicable collision resolution mechanism between scheduled UL transmission and autonomous UL transmission for NR-U need to be studied.

Conclusion
In this contribution, we have discussed the autonomous uplink transmission and some potential enhancements in NR unlicensed operation. Based on the discussion in section 2, we provide the following proposals.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 1: Type 2 configured grant UL transmission in NR should be the baseline for the design of autonomous UL transmission in NR unlicensed operation.
Proposal 2: Enhancement for link adaptation should be studied for autonomous UL.
Proposal 3: DMRS used for distinguishing UE should be introduced in autonomous UL. 
Proposal 4: Multiple UL to DL and DL to UL switching within a shared COT obtained by UE should be studied.
Proposal 5: CBG based (re)transmission should be supported for NR-U configured grant transmission and its enhancements should be further studied.
Proposal 6: More applicable collision resolution mechanism between scheduled UL transmission and autonomous UL transmission for NR-U need to be studied.
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